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(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically perform 
timing adjustment of various clock signals (dot clock DC, 
clock signal CLX1-CLX4, etc.), in a driving circuit for 
liquid crystal display. 

SOLUTION: A dummy circuit 27 is formed on the same 
IC chip as that of the data side driving circuit (not 
shown) of a liquid crystal display, simulating a circuit per 
one step of the data side driving circuit. A counter 26 
measures a delay time (time that a signal passes the 
dummy circuit 27) by counting the clock signal OSCI, 
with the measured result stored in a register 25 for each 
frame period. A counter 22, using the value stored in this 
register 25 as the initial value, counts the clock signal 
OSCI, while a decoder 23 forms various clock signals by 
decoding it. In the case where the delay time of the data 
side driving circuit and the dummy circuit 27 changes on 
account of a temperature change for example, the value 
is reflected on, the initial value of the counter 22, so 
that timing is adjusted in forming various clock signals. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for a liquid crystal display, and relates to a suitable 
actuation circuit, the display controlled by this actuation circuit, and electronic equipment, 
[0002] 

[Description of the Prior Art] The conventional liquid crystal display whole configuration is explained 
with reference to drawing 4 . This liquid crystal display is a liquid crystal panel used as a light valve of 
electronic equipment, for example, a liquid crystal projector, and consists of liquid crystal panel block 
10, timing circuit block 20, and data-processing block 30. Block 20 and 30 are formed on the same IC 
chip. 

[0003] The timing circuit block 20 outputs the timing signal (it mentions later for details) used in each 
part. In the interior of the data-processing block 30, 32 is a phase expansion circuit, and if one picture 
signal Data is inputted, it will develop and output this to image data Data 1-6 of N phase (the example of 
a graphic display N= 6). in addition, sample hold switch 106 a-f which mentions the reason for 
developing a picture signal Data to N phase later — minding — every — it is for securing sample hold 
time amount and the charging time of a liquid crystal cell 1 16 by lengthening time amount which 
impresses an image data signal to the source electrode of TFT1 14. 

[0004] Moreover, 34 is magnification and an inverting circuit, and amplifies and outputs image data 
Data 1-6 which was made to reverse a thing to be reversed and was suitably reversed by after an 
appropriate time among image data Data(s) 1-6. In addition, a reversal period is set as a 1 horizontal- 
scanning period or a dot clock period according to whether the impression methods of the data signal to 
the whole panel are the polarity reversals of a scanning-line unit, the polarity reversals of a data signal 
line unit, and the polarity reversals of a pixel unit. 

[0005] In the liquid crystal panel block 10, the pixel section 100 which has two or more scan signal-line 
1 10a arranged by parallel along with the line writing direction of drawing 4 , b and c, two or more 
data signal line 1 12a arranged by parallel along the direction which intersects perpendicularly with 
these, b and c and .. is formed. 

[0006] Corresponding to each intersection of the scan signal line 1 10, data signal line 1 12a, b and c, 
and the pixel is formed in the shape of a matrix on drawing. Each pixel consists of the pixel 
electrode (not shown) connected to the drain electrode of TFT 1 14 and TFT1 14 by which a gate 
electrode is connected to scan signal-line 1 10a, b and c, and and a source electrode is connected to 
data signal line 1 12a, b and c, and .., and the retention volume (not shown) connected to a pixel 
electrode. And a liquid crystal cell 116 is constituted by a pixel electrode, the common electrode 
corresponding to this, and the liquid crystal layer pinched between two electrodes. 
[0007] In addition, a liquid crystal panel makes the data signal line mentioned above, a scan signal line, 
TFT, a pixel electrode and the glass substrate (component substrate) with which retention volume is 
formed, and the glass substrate (opposite substrate) with which a common electrode is formed counter 
with a gap, makes the gap pinch liquid crystal, and is constituted by enclosing. 
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[0008] 106a, b and c, and .... are sample hold switches which consist of TFT formed on the component 
substrate, and if it is prepared corresponding to each data signal line 112 and a predetermined hold 
signal is supplied, they will output the voltage level of image data Data 1-6 at the event to the 
corresponding data signal line 1 12. 

[0009] 104 is a data side actuation circuit which carries out actuation control of sample hold switch 
106a, b and c, and is formed on a component substrate, and supplies the above-mentioned hold 
signal to each sample hold switch 106a, b and c, and .. synchronizing with image data Data 1-6 (it 
mentions later for details). 103 shows a data-line actuation circuit. 105 is a scan side actuation circuit 
and carries out sequential supply of the scan signal to each scan signal-line 1 10a, b and c, and .... 
[0010] Here, TFT1 14 by which the gate electrode is connected to scan signal-line 1 10a to which the 
scan signal was supplied, b and c, and .... is turned on. and data signal line 1 12a, b and c, and .... supply 
of image data charges retention volume through TFT1 14 by which the source electrode is connected to 
this data signal line. That is, the liquid crystal cell 116 corresponding to the intersection of the vertical 
scanning by the scan side actuation circuit 105 and the horizontal scanning by the data side actuation 
circuit 104 will be charged. Moreover, 170 will be a precharge circuit, and by the time selection of the 
scanning line in front of one is completed, the new scanning line is chosen and a data signal is supplied 
to a pixel just before image data is supplied to each data signal line 1 12a, b and c, and .... namely, it will 
impress a precharge electrical potential difference to each data signal line through TFT170a, b and c, 
and .. 

[001 1] precharge timing signal PR which the precharge circuit 170 is formed on a component substrate, 
and are supplied from the timing circuit block 20 — winning popularity — TFT170 a, b, and c... 
minding — each data signal line 1 12 — the precharge electrical potential difference VP supplied to a, b, 
and c. from the outside of a panel is impressed. The example of the precharge circuit of drawing 4 is a 
thing when a scanning-line unit carries out polarity-reversals actuation of the panel, it is set as the polar 
electrical potential difference as the polarity of the data signal impressed to a data signal line 
immediately after with the same electrical potential difference VP, and the polarity is reversed for every 
scanning line. 

[0012] Next, the detail of the data side actuation circuit 104 is explained with reference to drawing 5 . In 
drawing, 120,130,140,150 is a shift register and the common input signal DX shown in drawing 6 is 
supplied to these shift registers. Here, an input signal DX is a signal set to f H f level over "8" periods of a 
dot clock DC as it is shown in drawing 6 . Moreover, clock signals CLX1-CLX4 have a dot clock twice 
[ "8" ] the period of DC respectively, and, as for clock signals CLX2-CLX4, only in "1" period of a dot 
clock DC, "2" periods, and "3" periods, the phase is progressing respectively to the clock signal CLX1. 
[0013] In return and a shift register 120, 121a is a clocked inverter and an input signal DX and a clock 
signal CLX1 are respectively supplied to the signal input edge and a control-input edge at drawing 5 . 
Therefore, the half period an input signal DX and whose clock signal CLX1 of both the output signals of 
clocked inverter 121a are f H f level will be set to 'L' level, and the half period whose clock signal CLX1 
is f L' level will be in a hi-z state. 

[0014] Next, 121b is an inverter and reverses the output signal of clocked inverter 121a. Therefore, the 
output signal of inverter 121b is set to 'H' level by the half period both the input signal DX and whose 
clock signal CLX1 are TT level. Next, it is a clocked inverter, the output signal of inverter 121b is 
supplied to the signal input edge, and 121c is a clock signal in a control-input edge. - CLX1 (reversal 
signal of CLX1) is supplied. 

[0015] Therefore, in the half period both the clock signal CLX1 and whose input signal DX are 'H' level, 
the output of clocked inverter 121c will be in a hi-z state. If a clock signal CLX1 is set to 'L f level here, 
the output signal of inverter 121b at the event will be reversed by clocked inverter 121c, and the output 
signal of level will be supplied to inverter 121b. Thereby, also in the half period whose clock signal 
CLX1 is 'L 1 level, the signal of f H f level is outputted from inverter 121b. 

[0016] Next, since an input signal DX is set to T, 1 level when a clock signal CLX1 is again set to TT 
level, the output signal of clocked inverter 121a is set to ! H f level, and the output signal of inverter 121b 
is set to *L' level. Therefore, the output signal (SR1-OUT1 shows drawing 6 ) of inverter 121b becomes 
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equal to an input signal DX. 

[0017] Next, 122a is a clocked inverter and is signal SR1-OUT1 and a clock signal in the signal input 
edge and a control-input edge. - CLX1 is supplied respectively. Thereby, in the half period whose signal 
SR1-OUT1 is , H t level and whose clock signal CLX1 is f L' level, the output signal of clocked inverter 
122a is set to 'H' level, and other periods become high impedance. If it puts in another way, from 
clocked inverter 122a, the signal with which only the half period delayed the output signal of clocked 
inverter 121a will be outputted. 

[0018] Next, an inverter and 122c of 122b are clocked inverters, and a clocked inverter and 123a are 
respectively connected like inverter 121b and clocked inverter 121c. However, the clock signal CLX1 
which is not reversed is supplied to clocked inverter 121c and clocked inverter 123a. Thereby, the output 
signal (it expresses with SR1-OUT2 in drawing 6 ) of inverter 122b turns into a signal with which only 
the half period of a clock signal CLX1 was delayed to signal SR1-OUT1 . 

[0019] Thus, clocked inverter 121a, inverter 121bj and clocked inverter 121c form the 1st step of a shift 
register 120, and clocked inverter 122a, inverter 122b, and clocked inverter 122c form the 2nd step. And 
from each stage of a shift register 120, the signal with which the clock signal CLX1 carried out half 
period [ every ] sequential delay of the input signal DX will be outputted. 

[0020] Moreover, a shift register 130,140,150 is constituted like a shift register 120, and is driven with 
the clock signals CLX2-CLX4 with which the phase progressed respectively to the clock signal CLX1 
only in "1" period of a dot clock DC, "2" periods, and "3" periods. Consequently, the output signal of 
each stage of a shift register 130,140,150 becomes that to which the phase progressed only in "1" period 
of a dot clock DC, "2" periods, and "3" periods respectively to the output signal of each stage of a shift 
register 120. Therefore, the marked output signal of these shift registers becomes equal to the signal with 
which the dot clock DC delayed the input signal DX a round term every, as shown in signal SRI -OUT 1- 
SR3-OUT2 of drawing 6 . 

[0021] Next, 160a, b and c, and .... are NAND circuits, and perform the NAND operation of the output 
signal of each stage of each shift register, and the output signal (for example, signal SR1-OUT1 and 
signal SR1-OUT2) which was overdue "4" periphery terms of a dot clock DC. Moreover, 162a, b and c, 
and .... are inverters, reverse the signal of NAND -circuit 160a, b and c, and .., and output signal SL1- 
Datal, SL2-Data2, SL3-Data3, and .. respectively. 

[0022] As shown in drawing 6 , consequently, signal SLl-Datal, SL2-Data2, SL3-Data3, and .... each — 
with output signal SR1-OUT1, SR2-OUT1, SR3-OUT1, and .... It becomes equal to an AND with the 
output signal which was overdue "4" periphery terms to each, and it has the pulse width of "4" period 
width of face of a dot clock DC respectively, and becomes the signal which carried out "1" period 
[ every ] sequential delay of a dot clock DC. And image data Data 1-6 will be held by sample hold 
switch 106a, b and c, and .. by supplying these signals to sample hold switch 106a, b and c, and .... as a 
hold signal. 

[0023] Next, the configuration of the timing circuit block 20 is explained with reference to drawing 7 . 
In drawing, 21 is an oscillator circuit and outputs clock signal OSCI which has a dot clock several times 
the frequency of DC. It is a counter, 22 is reset synchronizing with the standup of Horizontal 
Synchronizing signal HSYNC, and after being reset, it counts the pulse number of clock signal OSCI. 
The initial value input edge INIT which inputs the initial value of the counted value at the time of being 
reset into a counter 22 is formed. 24 is a rotary encoder, is operated by a manufacturer or the user and 
sets up this initial value. 23 is a decoder and outputs various kinds of timing signals besides the dot 
clock DC which decoded and mentioned the output value of a counter 22 above, an input signal DX, and 
clock signals CLX 1 -CLX4. 
[0024] 

[Problem(s) to be Solved by the Invention] By the way, in spite of having developed the picture signal 
Data to "6 M phases in the circuit shown in drawing 5 , since the sample hold time amount in sample hold 
switch 106a, b and c, and .... has stopped "4" twice of a dot clock DC, cannot perform sufficient 
sampling of a data signal in a switching element 106, but it will be supplied to a pixel while it has been 
an inadequate electrical potential difference, sufficient contrast ratio is not obtained, this only extends 
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sample hold time amount - being easy (for example, sample hold time amount "6" doubling [ "5" twice 
of a dot clock DC, or ], if the output signal which carried out each NAND-circuit 160"3" of output 
signal [ which has a shift register to a, b, c, and .... ], and dot clock DC period, or "2" period delay is 
supplied) — it is because the frequency of timing adjustment will become high if constituted in this way. 
[0025] This reason is explained below. In drawing 6 , although a standup or fall timing is in agreement 
with the standup of clock signals CLX1-CLX4, or fall timing, since [ of signal SLl-Datal, SL2-Data2, 
SL3-Data3, and .... ] each gate circuit has a time delay in practice, such timing is not in agreement. 
[0026] For example, when TFT (thin film transistor) constitutes the circuit of drawing 5 , the time delay 
of signal SLl-Datal, SL2-Data2, SL3-Data3, and .... is "50-200" nsec extent. The change and secular 
change in a semi-conductor manufacture process of this time delay according to dispersion and 
temperature by the environment are also large. Therefore, when sample hold time amount is extended to 
"5" twice of a dot clock DC, or "6" twice, there are signal SLl-Datal, SL2-Data2, SL3-Data3, and a 
possibility that the image data of .... which is not meant may be held by the error of timing. 
[0027] For example, in a configuration like drawing 4 , it is possible that the image data which should be 
held by sample hold switch 106a is originally held by sample hold switch 106g. Generating of such 
nonconformity generates a ghost in the image displayed on the liquid crystal panel block 10. Therefore, 
in order to avoid this situation, the manufacturer and the user needed to perform timing adjustment of 
the data side actuation circuit 104 if needed. That is, the rotary encoder 24 had to be operated, the 
optimal point had to be looked for, looking at a screen, and it was complicated. 
[0028] As mentioned above, in the actuation circuit of the conventional liquid crystal display, if it is 
going to secure sample hold time amount for a long time, the frequency of timing adjustment will 
become high, if it is going to lower the frequency of adjustment, a short kink colander will not be 
obtained, but a contrast ratio will fall, and image quality will deteriorate sample hold time amount. 
[0029] This invention is made in view of the situation mentioned above, and it aims at offering the 
actuation circuit, the display, and electronic equipment which can simplify tuning, having high image 
quality. 
[0030] 

[Means for Solving the Problem] If it is in a configuration according to claim 1 in order to solve the 
above-mentioned technical problem Two or more data signal lines by which a data signal is supplied, 
and the scan signal line which intersects these data signal line, Corresponding to the crossover of said 
data signal line and said scan signal line, it is prepared in the shape of a matrix. It is the driving gear 
which drives the display possessing the pixel to which the data signal of the data signal line which 
corresponds if a predetermined scan signal is supplied to a corresponding scan signal line is supplied. 
The data-line actuation circuit which supplies said data signal to said data signal line synchronizing with 
a predetermined clock signal, It is characterized by providing the dummy circuit which simulates some 
[ at least ] circuits of said data-line actuation circuit, and the timing equalization circuit which measures 
the time delay of said dummy circuit and adjusts the timing of said clock signal based on this measured 
time delay. 

[0031] Furthermore, if it is in a configuration according to claim 2, in an actuation circuit according to 
claim 1, it is characterized by forming said data-line actuation circuit and said dummy circuit on the 
same substrate. 

[0032] Furthermore, if it is in a configuration according to claim 3, in an actuation circuit according to 
claim 2, said data- line actuation circuit has the switching element controlled based on the timing of the 
output signal of each stage of the shift register which carries out sequential transmission of the input 
signal, and this shift register, and said dummy circuit is characterized by consisting of switching 
elements controlled based on the circuit for at least one step of said shift register, and the timing of this 
output signal. 

[0033] Moreover, two or more data signal lines by which a data signal is supplied if it is in a 
configuration according to claim 4, Corresponding to the crossover of the scan signal line which 
intersects these data signal line, and said data signal line and said scan signal line, it is prepared in the 
shape of a matrix. It is the actuation circuit which drives the display possessing the pixel to which the 
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data signal of the data signal line which corresponds if a predetermined scan signal is supplied to a 
corresponding scan signal line is supplied. The data-line actuation circuit supplied to the data signal line 
which corresponds said data signal synchronizing with a predetermined clock signal, It is characterized 
by providing the time delay measuring circuit which measures the time delay of said data-line actuation 
circuit, and the timing equalization circuit which adjusts the timing of said clock signal based on this 
measured time delay. 

[0034] Furthermore, if it is in a configuration according to claim 5, it sets in an actuation circuit 
according to claim 4. The shift register with which the precharge circuit which impresses a precharge 
electrical potential difference to said data signal line is provided, and said data-line actuation circuit 
carries out sequential transmission of the input signal, It has the switching element controlled by timing 
of the output signal of each stage of this shift register. Said time delay measuring circuit After an input 
signal is supplied to said shift register, it is characterized by measuring time amount until the precharge 
electrical potential difference impressed to said data line at the input edge of said switching element 
appears as said time delay. 

[0035] Furthermore, if it is in a configuration according to claim 6, in an actuation circuit according to 
claim 5, it is characterized by forming said data-line actuation circuit and said precharge circuit on the 
same substrate. 

[0036] Moreover, if it is in a configuration according to claim 7, it is characterized by having an 
actuation circuit given in any [ claim 1 thru/or ] of 6 they are. 

[0037] Moreover, if it is in a configuration according to claim 8, it is characterized by having a display 

according to claim 7. 

[0038] 

[Embodiment of the Invention] 

1. Explain the liquid crystal panel of the 1st operation gestalt, next the 1st operation gestalt of this 
invention. The whole 1st operation gestalt configuration is the same as that of drawing 4 . Moreover, 
although it is the same as that of what also showed the configuration of the data side actuation circuit 
104 to drawing 5 , in order to obtain a high contrast ratio, the sample hold time amount in sample hold 
switch 106a, b and c, and .... is set up "6" twice of a dot clock DC (for example, it replaces with signal 
SLl-Datal in drawing 6 , and what took the AND of signal SR1-OUT1 and signal SR3-OUT1 is used). 
[0039] Moreover, what replaces with the thing of drawing 7 and is shown in drawing 1 as timing circuit 
block 20 is used. In addition, in drawing, the same sign is given to the part corresponding to each part of 
drawing 7 , and the explanation is omitted. 

[0040] A count will be terminated, if the signal in a STOP input edge starts on IT level while starting 
the count of clock signal OSCI, if 26 is a counter and the signal in the START input edge starts on TT 
level in drawing. Moreover, 25 is storage means, such as a register, and latches the count result of a 
counter 26 synchronizing with Vertical Synchronizing signal VSYNC. 

[0041] 27 is a dummy circuit for being formed on the component substrate of the liquid crystal panel 
block 10 at the same process as each component of the data-line actuation circuit 103, simulating the 
data-line actuation circuit 103, and detecting the time delay of the circuit of a there, and is constituted 
like the configuration around the data side actuation circuit 104 and sample hold switch 106"1" stage of 
a, b, c, and .... That is, the dummy circuit 27 consists of the clocked inverter 271 corresponding to 
clocked inverter 121a etc., the inverter 272 corresponding to inverter 121b etc., NAND circuit 273 
corresponding to NAND-circuitl60a etc., an inverter 274 corresponding to inverter 162a, and a sample 
hold switch 275 corresponding to sample hold switch 106a etc. 

[0042] Moreover, supply voltage VDD is impressed to the input edge of the sample hold switch 275, 
and the outgoing end is connected to the STOP input edge of a counter 26. And an input signal DX is 
supplied to the START input edge of a counter 26, and the input edge of a clocked inverter 271. 
Components, such as TFT which constitutes the dummy circuit 27, are constituted so that it may become 
the same size (it has the same channel length and channel width in TFT) as the circuit element to which 
the data-line actuation circuit 103 corresponds. That is, it is desirable to consider as the same property 
substantially by considering both as the same process and the same configuration. 
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[0043] Moreover, this dummy circuit 27 is good to prepare on the component substrate near the data- 
line actuation circuit 103, in order not to be based on the variation in the component property on a 
substrate but to acquire a time delay equivalent to the data-line actuation circuit 103. 
[0044] Next, actuation of this operation gestalt is explained. 

[0045] First, if Horizontal Synchronizing signal HSYNC starts, a counter 22 will be reset and the initial 
value of counted value will be set up based on the content of the register 25. Henceforth, a decoder 23 is 
supplied, the increment of the count result being carried out whenever clock signal OSCI starts. If it is in 
a decoder 23, the dot clock DC and input signal DX which are shown in drawing 6 , and clock signals 
CLX1-CLX4 are generated like the thing of the conventional technique, and these are supplied to the 
data side actuation circuit 104. Thereby, sample hold switch 106a drives. 

[0046] Moreover, it is developed by image data Data 1-6 of "6" phases in the phase expansion circuit 32, 
and a picture signal Data is supplied to each sample hold switch 106a, b and c, and the input edge of .... 
through magnification and an inverting circuit 34. Thereby, image data Data 1-6 is latched to sample 
hold switch 106a, b and c, and and an image is displayed on the pixel section 100. 
[0047] On the other hand, if an input signal DX starts on 'H f level, the count of clock signal OSCI will 
be started in a counter 26. This input signal DX is delayed "4" time reversal being carried out through a 
clocked inverter 271, an inverter 272, NAND circuit 273, and an inverter 274, and is supplied to the 
control-input edge of the sample hold switch 275. And since supply voltage VDD is impressed to the 
STOP input edge of a counter 26 after the operating time of the sample hold switch 275 passes further, 
the count actuation in a counter 26 is completed. Here, the relation between an input signal DX, the 
output signal of the dummy circuit 27, and the counted value of a counter 26 is shown in drawing 10 (b) 
-(d). 

[0048] The above actuation is repeated for every horizontal scanning period. And when the horizontal 
scanning for "1" field (or one frame) is completed and Vertical Synchronizing signal VSYNC is 
supplied to a register 25, the count result (namely, count result in the horizontal scanning period of the 
last in the front field (frame)) of a counter 26 is latched to a register 25. Thereby, when Horizontal 
Synchronizing signal HSYNC is supplied to a counter 22 after that, presetting of this count result is 
carried out as initial value of the count in a counter 22. 

[0049] By the way, since the dummy circuit 27 is formed in the same process on the same substrate as 
the data side actuation circuit 104, it has the almost same time delay as each stage of the data side 
actuation circuit 104 and sample hold switch 106a, b and c, and .... Since the count result in a counter 26 
shows this time delay and presetting of the initial value in a counter 22 is carried out based on this count 
result, the timing signal of the dot clock DC outputted from a decoder 23, an input signal DX and a 
clock signal CLX1 - CLX4 grade will be outputted to the timing that only the time amount equivalent to 
this count result is early. 

[0050] If it seems that the wave of the signal DX at the time of assuming that the initial value of a 
counter 22 was "0" when putting in another way shows drawing 10 (f)> the wave of the signal DX when 
the initial value of a counter 22 is set up according to the count result of a counter 26 comes to be shown 
in this drawing (g). 

[0051] Consequently, the time delay in the data side actuation circuit 104 and sample hold switch 106a, 
b and c, and .... is compensated. First of all, image data Data 1-6 of timing of the sample hold in sample 
hold switch 106a, b and c, and .... corresponds with the transmission timing of image data Data 1-6 
mostly by compensating this at accuracy, although the above-mentioned time delay had led to the 
sampling timing gap of image data Data 1-6 since it was transmitted on the dot clock frequency which 
synchronized with clock signal OSCI. Moreover, since the time delay of the dummy circuit 27 on the 
same substrate should change similarly even if the time delay of the data side actuation circuit 104 or 
sample hold switch 106a, b and c, and .... changes with temperature changes etc., it is promptly reflected 
in the count result of a counter 26. 

[0052] in addition, the reason which boils the count result of a counter 26 for every Horizontal 
Synchronizing signal HSYNC and every Vertical Synchronizing signal VSYNC, and is reflecting it in a 
counter 22 is that that change the timing of DX for every horizontal scanning, and scan timing changes 
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may become the cause which a flicker produces on a screen since a count result varies for every 
horizontal scanning when the time delay of the dummy circuit 27 is near the threshold where counted 
value changes. 

[0053] In addition, it constitutes as a phase ROKKUTO loop formation (PLL), Horizontal 
Synchronizing signal HSYNC and Vertical Synchronizing signal VSYNC count clock signal OSCI, and, 
as for an oscillator circuit 21, forming is desirable. 

[0054] In addition, although the dummy circuit 27 for one step of the data-line actuation circuit 103 was 
formed in above-mentioned drawing 1 and the time delay for one step was measured, this invention is 
not limited to this and can measure delay for two or more steps. For example, when measuring delay for 
two steps of shift registers, the time delay to sample hold switch 106e will be measured. In this case, 
four steps of inverters which simulate these corresponding to clocked inverter 121a, inverter 121b, 
clocked inverter 122a, and inverter 122b will be transposed to the inverter 271 of drawing 1 , and will be 
formed. 

[0055] In this case, a dummy clocked inverter is good to constitute as a clocked inverter into which a 
clock CLX1 is inputted like a data side actuation circuit. Moreover, since the count result of a counter 26 
measures delay by the 2nd step of output of the shift register which inputs a clock CLX1, presetting of 
the count result of having deducted the half period of a clock CLX1 will be carried out to a counter 22 as 
1/2. 

[0056] 2. Explain the example which applied the liquid crystal panel of the 2nd operation gestalt, next 
the 1st operation gestalt to the liquid crystal projector with reference to drawing 2 . 
[0057] In drawing, 1 100 is a liquid crystal projector and the lamp unit 1 102 of the source of the white 
light is formed in the interior. With two or more mirrors 1 106 and 1 106 in a light guide 1 104, the 
dichroic mirror 1 108 of two sheets, it separates into the three primary colors of RGB, and the projection 
light injected from the lamp unit 1 102 is irradiated by the liquid crystal panels 1 1 10R, 1 HOG, and 
1 1 10B of three sheets matched with each primary color, and modulates the colored light in which each 
liquid crystal panel carries out incidence as a light valve according to a picture signal. 
[0058] The configuration of liquid crystal panels 1 1 10R, 1 HOG, and 1 1 10B is as having explained in 
the 1st operation gestalt. The timing circuit block 20 explained with the 1st operation gestalt is good to 
prepare in common with three liquid crystal panels 1 1 10R, 1 HOG, and 1 1 10B, and to measure the time 
delay from the dummy circuit 27 of one liquid crystal panel among three. Because, three liquid crystal 
panels are made from the same process, and since gaps of the time delay by manufacture variation are 
few, the timing circuit block 20 can be used in common. 

[0059] However, the operating environments of three liquid crystal panels differ (ambient temperature 
differs), and a barrack case is mutually [ the property of a liquid crystal panel ] good for each liquid 
crystal panel to establish the timing circuit block 27 and to carry out timing adjustment independently. 
Now, incidence of the light modulated with these liquid crystal panels is carried out to a dichroic prism 
1112 from three directions. In a dichroic prism 1112, "90 degrees 1 ' of light of red (R) and blue (B) is 
bent, and the light of Green (G) goes straight on. Therefore, the image of each color is compounded and 
a color picture is projected on a screen etc. through the projection lens 1114. 

[0060] 3. Explain the example which applied the liquid crystal panel of the 3rd operation gestalt, next 

the 1 st operation gestalt to the personal computer with reference to drawing 3 . 

[0061] In drawing, the personal computer 1200 consists of the body section 1204 equipped with the 

keyboard 1202, and a liquid crystal display 1206. The liquid crystal display 1206 is constituted by 

adding a light filter and a back light to the liquid crystal panel of the 1st operation gestalt. 

[0062] 4. Modification this invention is not limited to the operation gestalt mentioned above, and 

various deformation is possible for it as follows. 

[0063] 4.1. In each above-mentioned operation gestalt, although the count result of a counter 26 was 
latched to the register 25 synchronizing with Vertical Synchronizing signal VSYNC, the timing to latch 
may adopt various timing other than Vertical Synchronizing signal VSYNC. For example, you may 
latch at intervals of 10-second spacing and 1 minute. 

[0064] 4.2. In each above-mentioned operation gestalt, in order [ of the data side actuation circuit 104 
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and sample hold switch 106a, b and c, and .... ] to find a time delay, the dummy circuit 27 was used, 
however, for example, the inside of a fly-back-line period ~ the data side actuation circuit 104 and 
sample hold switch 106a, b and c, and .... the time delay of the very thing may be measured and the 
content of the register 25 may be set based on this result. 

[0065] The modification of this operation gestalt is shown in drawing 8 . In drawing 8 , the potential of 
the first step of data-line 1 12a was extracted for the count halt STOP of a counter 26 on the way, and is 
inputted into it. The input signal DX generated during the vertical-retrace-line period is transmitted by 
the clock signal CLX in the shift register of the data side actuation circuit 104. Consequently, sampling 
timing signal SLl-Datal is outputted through NAND160a and inverter 162a, sample hold switch 106a 
turns on and a picture signal Datal is outputted to data-line 1 12a. 

[0066] On the other hand, in a counter 26, count initiation is carried out by DX and a count halt is 
carried out by Datal taken out from data-line 1 12a by the panel exterior. In order to be latched to a 
register 25 and to use for compensation of the time delay in the next field (or frame), presetting of the 
count result of a counter 26 is carried out as initial value of a counter 22. In addition, the latch timing in 
a register 25 latches the result of a counter 26 after progress beyond a period until a counter 26 carries 
out a count halt from generating of Vertical Synchronizing signal VSYNC. 
[0067] According to such a configuration, a time delay can be measured during a vertical period, 
without forming the dummy circuit 27. Moreover, it is made for the amount of [ of the pixel field of a 
liquid crystal panel / surrounding (four directions respectively) / near ] several pixels not to usually 
contribute to a display as a dummy pixel. Therefore, data-line 102a becomes the data line of the dummy 
connected with the dummy pixel. Even if it adds an outgoing line to this data-line 102a for time delay 
measurement, a display does not influence. 

[0068] In addition, since an input signal DX is a pulse outputted by counting the output of clock signal 
OSCI, it is generated also in the vertical-retrace-line period. However, since the input signal DY of scan 
initiation is not outputted to a scan side actuation circuit, a scan signal is not outputted. Therefore, 
during a vertical-scanning period, although a data-line actuation circuit operates, a display is not 
necessarily rewritten. 

[0069] Moreover, the output of other data lines can be taken out and time delay measurement can also 
be carried out. That is, like the 1st operation gestalt, when taking out the output of sample hold switch 
106e and carrying out delay measurement, a counter 26 takes out an output from data-line 1 12e, and 
carries out a count halt, similarly, a count result deducts a part for the half period of a clock signal 
CLX1, and presets the value carried out 1/2 to a counter 22. "4.3. — further — the inside of a fly-back- 
line period — the data side actuation circuit 104 and sample hold switch 106a, b and c, and .... the time 
delay of the very thing is measured and the operation gestalt which sets the content of the register 25 
based on this result is explained. 

[0070] The modification of this operation gestalt is shown in drawing 9 . In drawing 9 , the timing which 
appeared in the picture signal Datal in which the precharge electrical potential difference impressed to 
data-line 1 12a in the precharge circuit 170 carried out phase expansion through sample hold switch 106a 
is extracted and inputted into the count halt STOP of a counter 26. The input signal DX generated during 
the vertical return line period is transmitted by the clock signal CLX in the shift register of the data side 
actuation circuit 104. 

[0071] Consequently, sampling timing signal SLl-Datal is outputted through NAND160a and inverter 
162a. On the other hand, the precharge electrical potential difference VP is impressed to data- line 1 12a 
through TFT 170a turned on by precharge timing signal PR before generating of DX. Therefore, since 
the picture signal is not outputted to Datal at a vertical-retrace-line period, if switch 106a turns on, a 
precharge electrical potential difference will be flowed backwards and outputted to Datal. 
[0072] Moreover, in a counter 26, count initiation is carried out by DX and a count halt is carried out by 
Datal taken out by the panel exterior. In order to be latched to a register 25 and to use for compensation 
of the time delay in the next field (or frame), presetting of the count result of a counter 26 is carried out 
as initial value of a counter 22. In addition, the latch timing in a register 25 latches the result of a counter 
26 after progress beyond a period until a counter 26 carries out a count halt from generating of Vertical 
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Synchronizing signal VSYNC. 

[0073] According to such a configuration, a time delay can be measured during a vertical-retrace-line 
period, without forming the dummy circuit 27. In addition, it is made for the amount of [ of the pixel 
field of a liquid crystal panel / surrounding (vertical and horizontal ***♦**♦*)/ near ] several pixels not 
to usually contribute to a display as a dummy pixel. Therefore, data-line 102a becomes the data line of 
the dummy connected with the dummy pixel. A display is not influenced even if it uses for time delay 
measurement of this data-line 1 02a. 

[0074] 4.4. In the configuration of drawing 4 , although delay arises in both sides, the time delay in the 
data side actuation circuit 104 is larger than the time delay in sample hold switch 106a, b and c, and of 
the data side actuation circuit 104 and sample hold switch 106a, b and c, and .... in this. Therefore, if the 
time delay of the data side actuation circuit 104 is acquired, it will come out enough and, in a certain 
case, constituting the dummy circuit 27 only with a clocked inverter 271, an inverter 272, NAND circuit 
273, and an inverter 274 will also be considered. 

[0075] 4.5. In the above example and modification, in the liquid crystal panel block 10, although the 
timing circuit block 20 has explained on the assumption that it is constituted on another substrate, it may 
also form the timing circuit block 20 on the component substrate of the liquid crystal panel block 10. 
[0076] 4.6. Although the liquid crystal projector 1 100 and the personal computer 1200 were mentioned 
as an example of electronic equipment in the 2nd and 3rd operation gestalt, it cannot be overemphasized 
that a liquid crystal panel may be applied to various kinds of electronic equipment in addition to these. 
[0077] 

[Effect of the Invention] Tuning can be simplified having high image quality, since the timing of a clock 
signal is automatically adjusted based on the time delay of a data side actuation circuit or a dummy 
circuit according to this invention, as explained above. 



[Translation done.] 
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- * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more data signal lines by which a data signal is supplied, and two or more scan signal 
lines which intersect said data signal line, Corresponding to the crossover of said data signal line and 
said scan signal line, it is prepared in the shape of a matrix. It is the driving gear which drives the 
display possessing the pixel to which the data signal of the data signal line which corresponds if a 
predetermined scan signal is supplied to a corresponding scan signal line is supplied. The data-line 
actuation circuit which supplies said data signal to said data signal line synchronizing with a 
predetermined clock signal, The actuation circuit characterized by providing the dummy circuit which 
simulates some [ at least ] circuits of said data-line actuation circuit, and the timing equalization circuit 
which measures the time delay of said dummy circuit and adjusts the timing of said clock signal based 
on this measured time delay. 

[Claim 2] Said data-line actuation circuit and said dummy circuit are an actuation circuit according to 
claim 1 characterized by being formed on the same substrate. 

[Claim 3] It is the actuation circuit according to claim 2 which said data-line actuation circuit has the 
switching element controlled based on the timing of the output signal of each stage of the shift register 
which carries out sequential transmission of the input signal, and this shift register, and is characterized 
by said dummy circuit consisting of switching elements controlled based on the circuit for at least one 
step of said shift register, and the timing of this output signal. 

[Claim 4] Two or more data signal lines by which a data signal is supplied, and two or more scan signal 
lines which intersect said data signal line, Corresponding to the crossover of said data signal line and 
said scan signal line, it is prepared in the shape of a matrix. It is the actuation circuit which drives the 
display possessing the pixel to which the data signal of the data signal line which corresponds if a 
predetermined scan signal is supplied to a corresponding scan signal line is supplied. The data-line 
actuation circuit supplied to the data signal line which corresponds said data signal synchronizing with a 
predetermined clock signal, The actuation circuit characterized by providing the time delay measuring 
circuit which measures the time delay of said data-line actuation circuit, and the timing equalization 
circuit which adjusts the timing of said clock signal based on this measured time delay. 
[Claim 5] The shift register with which the precharge circuit which impresses a precharge electrical 
potential difference to said data signal line is provided, and said data-line actuation circuit carries out 
sequential transmission of the input signal, It has the switching element controlled by timing of the 
output signal of each stage of this shift register. Said time delay measuring circuit The actuation circuit 
according to claim 4 characterized by measuring time amount after an input signal is supplied to said 
shift register, until the precharge electrical potential difference impressed to said data line at the input 
edge of said switching element appears as said time delay. 

[Claim 6] Said data-line actuation circuit and said precharge circuit are an actuation circuit according to 
claim 5 characterized by being formed on the same substrate. 

[Claim 7] The display characterized by having an actuation circuit given in any [ claim 1 thru/or ] of 6 
they are. 
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[Claim 8] Electronic equipment characterized by having a display according to claim 7. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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